Patented Aug. 30, 1949

2,480,664

- UNITED STATES ?ATENT OFFICE

2,480,664
LUBRICATING OIL COMPOSITION

John G. McNab, Cranford, and George M. Mc-
Nulty and Thomas Cross, Jr., Unien, N. J., as-
signors to Standard Oil Development Company,
a corporation of Delaware :

No Drawing,

Application Septeniber 6, 1946,

Serial No. 695,288

5 Claims.

1

The present invention relates to an additive
which imparts detergent properties to mineral
lubricating oils.

It is well known that the alkaline earth metal
salts of alkylated phenol sulfides are effective as
detergents and sludge dispersers for lubricating
oils which are employed as crankcase lubricants
for internal combustion engines. The prepara-
tion of calcium salts of this type and their use
in lubricating oils are described in the Mikeska,
U. S. Patent 2,362,289. Similarly, barium salts
are described in the Winning U. S. Patent
2,362,201, and the magnesium salts are described
in the McNab U. 8. Patent 2,362,292, Now we
have discovered that mixed alkaline earth salts
of alkylated phenol sulfides containing two alka-
line earth metals are distinctly and surprisingly
superior to the single salts in their detergent ef-
fects. " Por example, a mixed calcium and barium
salt of tertiary octyl phenol sulfide in which the
barium content is only about 15% of the total
metal content on a molecular weight basis gives
a much cleaner engine condition than a similar
concentration of either the calcium salt or the
barium salt.

In accordance with the present invention, mixed

alkaline earth metal salts of alkylated phenol
sulfides having at least one alkyl group of at least
four carbon atoms attached to each benzene nu-
cleus and containing two alkaline earth metals
are employed as additives for minera] Iubricating
oils. For the purbose of this invention, the al-
kaline earth metal group includes calcium, barium,
strontium, and magnesium. The presence of
alkyl groups in the salts is necessary to impart
sufficient oil solubility. The alkyl groups should
contain at least four carbon atoms each and pref-
erably contain from four to eight carbon atoms.
The radicals may be straight chain or branched.

he scope of the invention is not limited as to the
?}mber of sulfur atoms which interconnect the
benzene nuclei, but compounds containing from
o§: to four sulfur atoms in such linkage are
preferred.

Methods of preparing alkylated phenol sulfides
are well known and are described, for example,
in the above-cited United States patents. The
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mixed metal salts of the present invention may -

be prepared by neutralizing a phenol sulfide with
a mixture of basic compounds of the alkaline
earth metals, e. g., the hydroxides; or they may
be prepared by first partially neutralizing the
phenol sulfide with one of the metals, and then
completing the neutralization by treatment with
a suitable basic compound of the other metal de-

(CL 252—42.7)
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sired.. Another method by whicl the mixed salts
may be prepared consists in first preparing an
alkali metal salt of the alkylated phenol sulfide
and then reacting this salt with a mixture of
alkaline earth metal salts, e. g., & mixture of the
chlorides of the metals in questlon For the best
results, the proportion of metal compounds em-
ployed should be such that the final product
contains at least 15% of each metal on a molecu-
lar basis, related to the total metal content of the
salts.

Methods of preparing various single metal and
mixed metal salts of the alkaline earth metals
and tests of the performance of lubricants con-
taining such compounds are described in the fol-
lowing examples, which are intended to be illus-
trative only and not as limiting the scope of the
invention in any way.

Ezample 1.—Calcium salt of tert.-octyl
phenol sulfide

" The following materials were blended together
and added to a nickel reactor: 952 grams tert.-
octyl phenol sulfide (prepared by alkylating
phenol and diisobutylene and reacting the prod-
uet with' SCl2), 152 grams stearyl alcohol, 1370
grams solvent extracted Mid-Continent paraf-
finic oil of 52 seconds viscosity Saybolt at 210° F
A slurry of 185 grams of commercial lime (CaO)
and 500 grams of water were added to the prod-
uct, and the whole mixture was heated with stir-
ring at the reflux temperature for 24 hours. 'The
reaction product was then removed, blown dry
with nitrogen, and filtered through “Hi-flo” filter
aid. Analysis showed the resulting concentrate
to contain the following: Ash 8.09%, calcium
2.66%, sulfur 4.09%.

Example 2—Strontium salt of tert.-octyl
phenol sulfide ;

The followmg materials were blended together
and added to a reaction flask: 468.5 grams tert.-
octyl phenol sulfide (prepared as in Example 1),
81.4 grams stearyl alcohol, 732.0 grams of a sol-

5 vent extracted Mid-Continent paraffinic oil of

52 seconds viscosity Saybolt at 210° F'.© 308 grams
of strontium hydrate (Sr(OH)2.8H20) was slowly
added over a period of 2 hours to the mixture in
the flask at-120° C. and then held at this tem-
perature for an additional 4 hour period with
rapid stirring, The contents of the flask was
then dried by blowing with nitrogen at 150° C. and
then filtered through “Hi-flo” filter aid. The
product - contained the . following by analysis:

Ash 14.11%, strontium 7 02%, sulfur 3.58%. -
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Ezxample 3.—Barium salt of tert.-octyl
phenol sulfide

The following materials were added tc a re-
action flask equipped with a water condenser and
mechanical stirrer:
phenol sulﬁde (prepared as in. Example 1), 89:2
grams stearyl alcohiol, 802 grams solverit eXtracted

Mid-Continent paraffinic oil of 52 seconds viscos-

ity Saybolt at 210° F. The mixture was heated to
125° C. and 350 grams of barium. hydrate,

(Ba.(OH) 2.8H:0), added slowly over a penod of

6 hours at 110-130° C. The product Was dried

by blowing with nitrogen fOr 4boiit .6l hour at:

140° C., and filtered through’ “Hi-flo” filter aid.
The product contained the following by analysis:
Ash 15.27%, barium 9.31%, sulphtn'3.27%.

Example 4—Calcium-strontium salt of ‘tert.-
octyl phenol sulfide

1720 grams of the calciim salt concentrate pre-
pared ds deseribed’ in Example -1; in Which' fhe
¢édleium content was about 85% of the tHeofetical
amount- reqlired to neutrahze the alkyl phénol
sulfide, was placed in & reaction’ flask and Heatéd
to 195° C. 845 grams of strontium hydrate
(Sr(OH)zSHzO) wds added over a period of
about 15 minutes and the mixture held at 125° €
with rapxd stirring for 334 hours. The product

Was then blown wzth nitrogen gas for one hour,,

and fhen flfered through “Hi-flo” filfer aid.

Analysis showed it to contain the following: ‘Ash

8.449%, calcium' 2:63%, stronfivm 0.899%, sulfur
372%

Emample 5——Calczum barzum salt of tert -octyl‘
phenol sulfide

1500 gratns of the caleiumt’ sdlf concentrate

prepared as in Example 1, eontdining ahout 85%
of the theoretical amount of calcmm required to
neutralize the alkyl phenol sulfide, was placéd in
a reaction flask and heated fo 125° C. 70 grams
6f baritm hydrate (Ba(OH)3.8HiO) was: added
with rapid stlrrmg over a perlod of g I/2 HOUES,
The mixtiuré was thén blown with tiiffogen . 4t
150° C. to diy the same and thén filtérea throug‘h:
“Hi'flo” filtér aid:- Thé -prodiict eontained the
following: Ash 10. 179, calciam 2.56%, barium
1.919, sulfur 3.65%.

Ewample 6

I the followmg engme perfo"'
samples of an unblended baseé oil, ¢
solvent, extracted Mid- Contment p' affinic oil of
SAE 30 viscosity gradé, and of various b’ends:
corswtrng of this oil with. the aadition of 1%

each of the various salf§ prepau ed as descrrbed ifh.

the preceding examples, were tested ih 4 single
cylindér Caterpilldr engineé; each run being fhade
for 120 hours at 1000 R. P..M. with approximate-
ly 21 brake horse power. output, an oil tempera-
ture of 145—150° ¥, and & jacket temperature of
175-180° ¥, At the éhd of éach test the ring Zone
of the engine was iispected and giver 4 dement
reting based on the condmon ‘Gbserved., A de-‘
merit rating of Zero repi esents d condmon Whe1 €~
in there are rio deposrts and a démeérit ratmg of
ig rep1es°nts the maximum déposlt that can be
foimed  in the test engineé. Consequently, 16w

devnent raungs mdrcate bettnr engine condmohs

énginé. -In pFeparing tie plehds foF thi§ test the
concéntrates describéd in the precedmg examples
were employed each containmg about 40% of
the alkyl phenol §ilfide salt. Amiounts Were

468.5 grams of tert.-octyl

1f Base Oil +1% barium salt (product of Ex. 3)

e

60

70

4

used to produce in each case a blend containing
1% of the salt. The results of these engine tests
are shown in the following table:

0il Blend Rll)rgn Ze(r)ilte

Bage Ol i S
Base Gil +19% caleium salt (product of Bx, )....._..
Base Oil +1%; strontium salt (product of Ex. 2).....

] Base 0il +1% calclum-strontium sait (product of

’I'he products of the present invention may be
- employed not only as the sole additives in hydro-
carbon lubricating oils but also in conjunction
with other detergent type additives such as metal
stilfonates, metal soaps, metal phenates, metal
aleohiolidtes, metal phenol sulfonates, metal alkyl
phenol sulfides, metal organo phosphates, thio-
phosphates, phosphrtes and thlophosphltes metal
salicylates, metal = Xanthates and thid¥an-
thates, meta] thiocarbamates, dimines dnd amine
derivatives, reaction products of. riétal phena.tes

5 or mefal phenol sulfides with sulfur, vedction

products of metal phenates or niétal pheriol sul~
fides with phosphorus sulfides, and the llke
Thus, the new additives of this invention may be
used in lubrlcatmg oils containiiig” such addition
0 agents as nickel oleate, barium ‘getadecylate;. cal-
cium phenyl stearate, zinc diisopropyl sahcylate,
aluminum naphthenate, calcium c&tyl phosphate,
barium di-tert. -a,myl phenol sulfidé; calcéitih pe-
troleum sulfonate, zinc methyl cyclohexyl thio~
phosphate calcium. dichlorostearate,. ete.. . .
The lubricating oil base stocks. used. in the
compositions of. this. invention may. be stralghf
mineral lubricating. oils, or distillates derived
from paraffinic, na.phthemc, asphaltm or nuxed
pase crudes, or, if desued varrous blénded ofls
may be employed as well as resuiuals particulaz-
1y those from which asphaltm constltuents have
been carefully’ removed, ‘The oils may be re-
fined by conventmna,l methods usmg aeid, a.Ika.h

)

5 and/or clay or other ‘agents sucH as alummum

chloride, or they may be extracted oils produced,
for example by solvent. extra.ctron with solvents
of the type of phenol, sulfur. d10x1de furfural,
dichlorodiethyl. ether, mtrobenzene ‘crotonslde-
hyde, efe. - Hydrogenated oils. of white oils may
be employed as well as. synthetic oils preparéd, for
example, by the polymerization of olefins.or by
the reactlon of oxides of carbor with Hydrogen or
by the hydrogenatmn of coal of its products. . In

5 certain instances cracking coil tar’ fractlons and

coal tar or shale oil dxstlllates niay also be uséd.
Also, for. spec1al ‘applications, ammal, vegetable
or fish oﬂs or their hydrogenated or voltohzed
products may be employed, either alofie 6F in ad-
mixture with mineral oils.

For the best results the’ base stock chosen
should normally be that oil which withott the
new addltwes present gives the optrmum per-,
formance inh the service contemplated. . How-.

5 ever, since one advantage of the additives is. that

their use also makes feasible the éniployment of
less- satlsfactory mineral oils or other. oils, hé
strict rule can be laid down for the choice of the
wase stock. Certain esSentials miist of courseé,
be cbserved. Thé oil must possess thie vrScosxty
and volatility characteristics known. fo be te-
quired . for the service conteniplated. he oft.
must be. a satisfactory solvent for the additive,
although in some cases auxrhary solvetit agents
75 may be used. ~'Thé lubricating ‘oils, However the§
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may have been produced, may vary considerably
in viscosity and other properties depending upon
the particular use for which they are desired, but
they usually range from about 40 to 150 seconds
Saybolt viscosity at 210° F. For the lubrication
of certain low and medium speed Diesel engines
the general practice has often been to use a lubri-
cating oil base stock Drepared from naphthenic
or aromatic crudes and having a Saybolt viscosity
at 210° P, of 45 to 90 seconds and a Viscosity index
of 0 to 50. However, in certain types of Diesel
service, particularly with high speed Diese] en-
gines, and in gasoline engine service, oils of
higher viscosity index are often required, for ex-
ample up to 75 or 100, or even higher, viscosity
index.

In addition to the materlals to be added ac-
cording to the present invention, other agents
may also be used such as dyes, pour depressors,
heat thickened fatty oils, sulfurized fatty oils,
organo-metallic compounds, metallic or other
soaps, sludge dispersers, antioxidants, thickeners,
viscosity index improvers, oiliness agents, de-
foaming or antifoaming agents, resins, rubber,
olefin polymers, voltolized fats, voltolized minera]
oils, and/or voltolized waXes and colloidal solids
such as graphite or zine oxide, etc. Solvents and
assisting agents, such as esters, ketones, alcohols,
aldehydes, halogenated or nitrated compounds,
and the like may also bhe employed. .

Assisting agents which are particularly de-
sirable as plasticizers and defoaming agents are
the higher alcohols having eight or more carbon
atoms and preferably 12 to 20 carbon atoms, The
alcohols may be saturated straight or branched
chain aliphatic alcohols such as octyl alcohol
(CsH17OH), lauryl alcohol (C1H250H), cety] al-
cohol (Ci1sH330H), stearyl alcohol, sometimes re-
ferred to as octadecyl alcohol, (C1sH3:0H), and
the like; the corresponding olefinic alcohols such
as oleyl aleohol; cyclic aleohols, such as naph-
thenic alcohols; and aryl substituted alky] alco-
hols, for instance, phenyl octyl aleohol, or octa-
decyl benzyl alcohol or mixtures of these various
alcohols, which may be pure or substantially pure
synthetic alecohols. One may also use mixed
naturally occurring alecohols such as those found
in wool fat (which is known to contain g sub-
stantial percentage of alcohols having about 16
to 18 carbon atoms) and in Sperm oil (which con-
tains a high percentage of cetyl alcohol); and
although it is preferable to isoiate the alcohols
from those materials, for some purposes the wool
fat, sperm oil or other natural products rich in
alcohols may be used per se. Products prepared
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synthetically by chemica] Processes may also be
used, such as alcohols prepared by the oxidation
of petroleum hydrocarbons, e. g., parafiin wax,
betrolatum, ete.

The present invention is nof to be considered
as limited by any of the examples described here-
In, which are given by way of illustration only,
but is to be limiteg solely by the terms of the
appended claims,

We claim:

1. A mineral lubricating oil containing dis-
solved therein about 1% of a mixed alkaline earth
metal salt of an alkylated phenol sulfide having
an alkyl side chain of 4 to 8 carbon atoms at-
tached to each benzene nucleus, the metal con-
tent of the salt consisting of 15% to 85% of cal-
cium and 85% to 15% of a metal selected from
the group consisting of barium and strontium,
the percentages being molecular amounts, related
to the total amount of metal required to neu-
tralize the said alkylated pheno] sulfide,

2. A composition according to claim 1 in which
the alkyl side chains of the alkylated phenol sul-
fide are tertiary octyl groups.

3. A composition according to claim 2 in which
the metal content of the salt consists ‘of about
85% of calcium and about 15% of a metal se~
lected from the group consisting of barium and
strontium, on a molecular weight basis.

4, A composition according to claim 3 in which
the salt contains about 85% of calcium and about
15% of barium on s molecular weight basis,

5. A composition according to claim 3 in which
the salt contains about 859 of calcium and about
15% of strontium on a molecular weight basis.
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THOMAS CROSS, Jr.
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